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On the 24th of September, 1872, at a meeting of the Boston 
Society of Medical Sciences, a communication was made of 
which the following report was published in the ** Boston 
Medical and Surgical Journal *' for December 19, 1872 : — 

" Dr. Bowditch exhibited a diagram showing the rate of growth, 
in height, in the two sexes. The curves of growth were so drawn 
that the abscissas gave the age in years, and the ordinates the 
height in feet and inches. They represented the average measure- 
ments on thirteen individuals of the female and twelve of the male 
sex. The measurements were all taken annually during the last 
twenty-five years, and the individuals were all nearly related to each 
other. An examination of the curves shows the following facts : — 

" 1. Growth is most rapid during the earliest years of life. 

" 2. During the first twelve years boys are from one to two inches 
taller than girls of the same age. 

" 3. At about twelve and a half years of age girls begin to grow 
faster than boys, and, during the fourteenth year, are about one 
inch taller than boys of the same age. 

^'4. At fourteen and a half years of age boys again become the 
taller, girls having, at this period, very nearly completed their 
growth, while boys continue to grow rapidly till nineteen years of 
age. 

" The tables and curves of growth, given by Quetelet, show that, in 
Belgium, girls are, at no period of their lives, taller than boys of 
the same age, though at twelve years of age their weight is pre- 
cisely the same as that of boys, and decidedly less both before and 

* The investigation, of wMch the results are given in this Beport, was originaUy 
undertaken nnder the auspices of the health department of the Social Science 
Association, hut in view of the extended character which the inquiry gradually 
assumed in its progress, and of the direct bearing Qf the question on the sanitary 
condition of the people, it was decided to make it the subject of a report to the State 
Board of Health. 
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after that period. Measurements taken among the lower classes, in 
Manchester and Stockport, show that, daring the thirteenth and 
fourteenth years, girls are superior to boys of the same age, both in 
height and weight. 

" It would be interesting to determine, by more extended observar 
tions, in what races and under what climatic conditions the growth 
of girls, at about the period of puberty, is the most rapid. It is 
possible that in this way, facts may be discovered bearing upon the 
alleged inferiority in physique of Aiherican women." 

To explain the discrepancy thus apparent in the results of 
observations in different countries, a renewed investigation 
seemed to be necessary, and, as a contribution to our knowl- 
edge of the subject, a systematic measurement of the pupils, 
in the public schools of Boston, was undertaken.* 

The nature and object of the inquiry are explained in the 
following letter read by Dr. D. F. Lincoln at the meeting of the 
Social Science Association at Detroit, in 1875, with the hope 
of exciting an interest in the subject, which might lead to 
similar investigations in other parts of the country. 

^^ The object of ascertaining the heights and weights of the pupils 
in the public schools of Boston is to determine 'the rate of growth of 
the human race under the conditions which Boston presents. It is, 
of course, very desirable that similar observations should be made 
in other parts of the country, in order to enlarge the number of 
data from which conclusions may be drawn. This country offers an 
excellent field for investigations of this sort, not only on account of 
the wide range of climatic conditions which it presents, but from 
the fact that the inhabitants are the immediate descendants of a 
large number of different races. K we can compare, therefore, the 
rate of growth of a race in their native land, mth the rate of growth 
of the same race after emigration to tliis country, we shall be able 
to study the effect of ta*ansplantation into new climatic conditions ; 
and if we compare together the amount of change which the rate of 
growth of different races undergoes after emigration to this country, 

* The necessary authority for the work was granted bj the school committee in 
the foUowing order :— 

In School Oommittbb, March 9, 1875. 

Ordered^ That permission be given to Prof. Henry P. Bowditch, of Harvard 
University, to ascertain the height and weight of the pupils attending the public 
schools, through Such an arrangement as the respective chairmen and the head 
masters, or masters, may deem most convenient. 

Attest: Bbbnabd Oapbx, Secretaiy. 
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The Chowth of Children. 5 

we shall have data for estimating the relative adaptability of the 
races in question to the new climate. Moreover, if it shall be 
found that the rate of growth of the female sex is more seriously 
modified by emigration than that of the male sex, light may be 
thrown on the question of the cause of the alleged inferiority of 
the physique of American women. As the value of observations of 
this sort depends entirely upon their accuracy, it is important that 
the height should be measured without shoes, on rods graduated 
to one-tenth of an inch. The weight shoufd be determined on scales 
weighing pounds and ounces. 



Method or Investigation. 

In order to obtain the necessary data, blanks, with the 
following headings, were prepared and distributed to the 
various schools : — 

Record of the Height and Weight of the Pupils in the 

School for , Boston, 187 . 



NAME. 



Aqs. 



Hkight 

WITHOUT 

Shobs. 



Wjeight 

IN OBDIVABT 

Clothxs. 



Katiokalitt 
or Faabnts. 



§•-8 



The principals of the schools were personally visited, the 
nature of the inquiry explained to them, and their codperation 
in the work requested. It is to the friendly and intelligent 
interest shown by these gentlemen that the success of the 
work is in great measure to be attributed. The above-men- 
tioned blanks were filled out by the various teachers for their 
respective classes, the weighing and measuring being done 
under the personal superintendence of the principals them- 
selves, or, in a few instances, under that of a trustworthy 
deputy. The heights, without shoes, were measured by 
means of a rod graduated to tenths of an inch and furnished 
with a sliding horizontal bar and a clamp by which it could be 
fixed firmly to any table in a vertical position. The heights 
were usually recorded at the nearest tenth of an inch, but in 
some instances at the nearest quarter inch. In the case of 
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6 The Orbwth of Children. 

one set of papers, where they were given at the nearest inch, 
the observations were rejected in calculating the averages. 

The weights Vere determined by Fairbanks* platform scales 
weighing to ounces; but, in view of the error necessarily 
introduced by the unknown weight of the clothing, they were 
recorded only at the nearest quarter pound. The allowance 
to be made for clothing in calculating the average net weight 
will be considered later.* 

The birthplace of the pupils was recorded with the view of 
discriminating between native- and foreign-born children, but 
the latter were found to be so few ifa number, that it was 
thought best to disregard entirely the data of this column. 

The nationality (i. e., the native country) of the parents 
was ascertained by questioning the pupils. In a few instances, 
where, owing to the youth or ignorance of the pupils, the 
result of this inquiry was unsatisfactory, the necessary in- 
formation was obtained through the police. It is not to be 
supposed that the data recorded under this heading are abso- 
lutely accurate. There are doubtless instances where foreign- 
born parents are recorded as American ; but this probably 
occurs chiefly in those instances where the parents have emi- 
grated to this country in very early life, and have thus become 
completely acclimated before the birth of their children. For 
a thorough study of the effect of climate in modifying the rate 
of growth of different races, it would, of course, be important 
to ascertain the nationality of the ancestors of the pupils for 
several generations ; but this inquiry seemed quite impracticable 
for the generality of public-school pupils, and was therefore 
not attempted. Data of this sort were, however, obtained, 
through the kindness of Lieut. Zalinsky, from a number of the 
pupils in the Massachusetts Institute of Technology. 

The occupation of parents was copied from the school 
records, with a view of ascertaining, approximately the effect 
of the social condition of the parents on the growth of the 
children ; but the utilization of the data thus obtained has been 

* Notwithfitanding the many advantages of the metric system of weights and meas- 
ures, it was not employed in this investigation-, because it was considered that, the 
measurements being taken by many different individuals, greater liccuracy would be 
secured by the use of familiar units. Moreover, the general results being expressed 
in comparatively few figures, can be readily calculated in the metric system, and thus 
made comparable with those of observations taken in Continental Europe. 
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necessarily postponed for the present, on account of the great 
addition to the labor of this investigation which it would 
involve. 

Under the head of remarks, the teachers were requested to 
note any deformity of the pupils which might render it expe- 
dient to exclude their measurements from the calculation of a 
normal average. The fact of color was also noted under this 
heading, in order that negro and mulatto children might be 
distinguished from white children of American parents. 

The statistical data above described were collected in nearly 
all the public schools of the city proper, in several schools in 
South Boston, Roxbury, Charlestown and Jamaica Plain, in the 
Massachusetts Institute of Technology, in Mr. J. P. Hopkin- 
son's private Latin School, in Miss Hubbard's school for 
young ladies, and, through the kindness of Dr. Robert Amory, 
in several of the public schools of Brookline. About 24^500 
observations were thus collected, a number which was con- 
sidered sufficiently large to justify conclusions on the subjects 
to which the inquiry was directed. 

On the receipt of the records from the various schools, the 
observations were at once tabulated according to the nation- 
ality of the parents, those of each nationality being arranged 
on a separate series of sheets, showing at a glance, in parallel 
columns, all the observations of any given age. The greater 
part of this work of tabulation was performed by Miss Mary 
P. Nichols, to whose accurate and patient labor the value of 
the results obtained is largely due. Mr. James Dike also 
rendered valuable assistance in this work. 

In this tabulation, it was- important to select only those 
nationalities which would give at each age a sufficient number 
of observations to justify the calculation of an average. The 
selection was of course at the outset to a great extent con- 
jectural and tentative, and could be definitely made only as the 
work progressed. It was finally decided to limit the tabula- 
tion by nationality of parents to the following groups : — 

I. Parents, both American. 

n. Parents, both Irish. 

III. Parents, one American and one Irish. 

IV. Parents, both German. 

V. Parents, one or both English. 
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In the last three of these groups the observations were not 
sufficiently numerous to establish the rate of growth with very- 
great precision ; but the results have a certain value as ap- 
proximations to the truth. 

The observations thus tabulated were placed in the hands of 
professional accountants » by whom the average heights and 
weights for the different ages and nationalities were calculated 
both in the English and in the French systems of weights and 
measures. The results are given in Tables Nos. 1 and 2, at 
the end of this article. 

It will be noticed that it has been assumed in this investir 
gation that the rate of growth of children may be ascertained 
by computing at any one time the average height and weight 
of children of different ages, as well as by determining the 
average height and weight of a given set of children in suc- 
cessive years. This assumption is doubtless perfectly justi- 
fiable, though certain theoretical objections may be urged 
against it. It may be said, for instance, to involve the further 
assumption of the prevalence at any given time of equally 
favorable conditions for the growth of children of all ages. 
It is, however, conceivable, that at a certain time, particularly 
favorable or unfavorable conditions for the growth of young 
children may prevail, while the growth of older children may 
be less affected. The rate of growth determined by observa- 
tions taken at this time will therefore show a deviation from 
the normal type. This objection is deprived of whatever 
weight it may have by extending the observations over a con- 
siderable length of time. It is probable that when the inves- 
tigation is carried on, as in the ^present instance, during the 
greater part of a year, the effect of such disturbing influences 
may be regarded as, to a great extent, eliminated, though 
a series of investigations undertaken at intervals of several 
years would be necessary to definitely settle the question. 
For a further discussion^ of this method of ascertaining the 
rate of growth, the reader is referred to the statistical investi- 
gations of Dr. B. A. Gould,* p. 115. 

From the averages given in Tables Nos. 1 and 2, Table No. 
3 was then computed, showing the annual increase both in 

* Investigations in the Military and Anthropological Statistics of American Sol- 
diers. By Bex^jamin Apthorp Gtoald. New York. 1869. 
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height and weight of children of both sexes, and of the above- 
mentioned parentage. In this table is also given in the col- 
umns headed ^ pounds per inch," a series of figures obtained 
by dividing the weight in pounds by the height in inches, and 
showing what, for want of a better word, may be called the 
'^ stoutness" of the children at different ages, etc.* 

In order to obtain a more adequate idea of the growth of the 
children in this community than that furnished by the average 
heights and weights, another set of tables was computed by 
Miss Nichols, showing for every age the number of observa- 
tions at each height and weight. Tables of this sort for children 
of American and of Irish parents, and for the whole number 
of observations irrespective of nationality, are given at the 
end of the article. (See Tables Nos. 4 to 15.) The observa- 
tions on children of other nationalities were so few in number 
that it was not considered important to present them in this 
form. To facilitate a comparison of the distribution of the 
observations at different ages, a second column of figures is 
given under each age, showing the percentage of the observa- 
tions occurring at any given height or weight. 

A tabulation of this sort renders it possible to see at a 
glance the extreme range of variation of the individual ob- 
servations. In the progress of the work, many cases were 
met with of heights and weights differing so widely from the 
average measurements of the age to which they belonged, as 
to excite a suspicion of error in the obsiervation. In these 
cases application was made to the principals of the schools for 
a confirmation or a correction of the measurements. About 
forty errors were thus detected, the necessary corrections 

* It will be noticed that in Tables Nos. 1 and 2 the ages are given ^* at the last birth- 
day." Hence, the average age of the children thus grouped together will be six 
months greater than the age given in the tables. For instance, 5 years 6 months is 
the average age of the 201 boys of American parentage, whose height is 41.74 
inches, and whose weight is 41.20 pounds. Now, since the figures in the columns 
headed annual increase, in Table No. 8, are the difierences between the successive 
heights and weights in Tables Nos. 1 and 2, it is evident that they express the yearly 
growth precisely at the age given in the table. For instance, if the average height 
of the above-mentioned boys of 6J years old is 41.74 inches, and that of the 
boys of the same parentage, one year older, is 44.10 inches, then 2.36 inches is the 
average annual increase in height of boys at 6 years of age. On the other hand, the 
figures in the columns of Table No. 3, headed pounds per inch, express (as in Tables 
Nos. 1 and 2) the ratio of the weight to the height of the children whose age at last 
UrtJiday is placed opposite to them in the table. 
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made, and the tables of averages made more accurate than 
they otherwise would have been. 



Results. 

The results of the whole investigation are embodied in the 
tables at the end of the article ; but, in order to facilitate their 
comprehension, the graphic method has been adopted for their 
expression, curves having been constructed which indicate at 
a glance the more important conclusions which can be drawn 
from an examination of the tables. Thus, on Plate I., the 
ordinates of the two upper curves express the average heights 
for each age of all the children measured, irrespective of the 
nationality of their parents, the full line representing the boys* 
rate of growth and the broken line that of the girls. The two 
lower curves indicate the average weights in the same set of 
observations. The age is expressed by the row of figures on 
the line of abscissas, the height in inches by the column on 
the left (correspoi\ding to the two upper curves) and the 
weight in pounds by the column on the right of the plate 
(corresponding to the two lower curves). The figures at the 
bottom of the plate show for each age the number of obser- 
vations from which the averages were computed. 

Plates n. and III. exhibit in a similar way the rate of 
growth in height and weight of children of American and 
of Irish parentage. . 

The curves on these plates are less regular than those of 
Plate I., owing to their being constructed from a smaller 
number of observations; but they have^ the same general 
character. The observations on children of other than Amer- 
ican or Irish parentage were so few in number, that it was 
not considered important to construct curves to express the 
results. An examination of the figures in Tables Nos. 1 and 2 
shows that the curves of growth present everywhere the same 
general features. 

The curves. on the other plates are constructed in a similar 
way, and will be described in connection with the subjects 
which they illustrate. 
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The Growth of Children. 11 

COMPABATIVE RaTE OF GkOWTH OF THE TwO SeXES. 

An inspection of Tables Nos. 1 and 2, or of Plates I., II., 
and m. , shows in the most conclusiye manner that at about 13 
or 14 years of age girls in this community are, during more 
than two years, both taller and heavier than boys at the same 
age, though before and after that period the reverse is the case. 
Table No. 3, giving the annual rates of growth, shows the same 
thing in a different way. Here we see, in the column of 
totals, that the greatest annual increase in height occurs for 
girls at 12 and for boys at 16 years of age, while the maximum 
increase in weight is for boys at the same age and for girls 
one year later than the maximum increase in height. Similar, 
though not identical facts, are obtained by examination of the 
columns in which the observations are distributed according 
to the nationality of the parents. 

This difference in the age at which the rate of growth 
attains its maximum in the two sexes, suggests a connection 
of the phenomenon with the period of puberty which presents 
a similar difference in t|je time of its occurrence. On the 
principle, clearly enunciated by Carpenter* and by Herbert 
Spencer, f that growth and reproduction are to some extent 
antagonistic processes, it may perhaps be reasonably supposed 
that at the age at which the organism becomes potentially 
reproductive will not be a period of excessive growth, and 
an examination of the data at our disposal seems to show that 
this is the case. It is of course almost impossible to deter- 
mine statistically the average age at which males become 
capable of reproduction ; but for the female sex the first ap- 
pearance of the catamenia furnishes a satisfactory indication 
that this period has been reached. Few data have been col- 
lected for determining the age at which American women 

• «« There is a certain degree of antagonism between the natritive and reprodactive 
ftmctions, the one being execated at the expense of the other. The reprodactive appa- 
ratus derives the materials of its operations through the natritive system, and is 
entirely dependent upon it for the continuance of its function. If, therefore, it be in 
a state of excessive activity, it will necessarily draw off from the individual fabric 
some portion of the aliment destined for its maintenance. It may be universally 
observed that, when the nutritive functions are particularly active in supporting the 
individtialf the reproductive system is in a corresponding degree undeveloped, and tnce 
versa" — Principles of Physiology ^ General and Comparative, Third edition, 1851, p. 
592. 

t The Principles of Biology. Vol. II., chap. 6. 
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begin to menstruate, but Dr. J. E. Chadwick has kindly per- 
mitted the use of his manuscript tables containing the records 
of observations on patients at the Boston Dispensary and the 
Boston City Hospital. From these records observations on 
575 American-born women have been selected and arranged 
in the following table in such a way as to indicate whether 
the date of the first menstruation was given approximately or 
accurately. 

Table No. 16, 
Showing the Age at which Menstruation begins in American Women. 



AoB AT Last Bibthdat. 



NUMBBB OF ObSSBVATIONS. 



Approximate. 



TotaL 



10, . . . 

11, . . . 

12, . . . 

13, . . . 

14, . . . 
16, . . . 

16, . . . 

17, . . . 

18, . . . 

19, . . . 

20, . . . 

Whole number. 

Average age. 



4 
18 
44 
87 
126 
96 
72 
18 
16 

4 
•3 



8 
5 

20 

16 

16 

11 

6 

4 

1 



4 

26 

49 

107 

142 

112 

83 

14 

20 

6 

3 



488 
14 yrs. 6 mos.. 



87 
14 yrs. 7J mos,. 



676 
14 yrs. 6J mos. 



A comparison of these data with the figures in Table No. 
3 shows that the period of rapid growth which gives to girls 
their temporary superiority over boys precedes the average 
age of puberty by at least two years, and that at the age of 
puberty the annual growth in height is less than at any previ- 
ous period of life. Whether a similar relation prevails in other 
countries and in the male sex, are questions to be settled by 
future investigations. 

An examination of the curves on Plates I.-UI. shows 
that the statements in regard to the rate of growth of the 
two sexes, made in 1872,* as the result of a very small num- 
ber of observations, are fully confirmed by a more extended 
investigation, and that the facts announced at that time in 

* See begixming of this article. 
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regard to the growth in height are found to be equally true of 
the growth in weight. It was hoped at the beginning of this 
investigation that it would be possible, by comparing these 
observations with those taken in foreign countries, to deter- 
mine how far the peculiarities in the rate of growth, thus 
made manifest, depend upon differences of race or climate. 
This seemed the more desirable from the fact, that, according 
to Quetelet, the curves of growth of the two sexes never 
intersect, as they are shown to do in these observations. For 
purposes of comparison, an extract from Quetelet's tables is 
here given, showing the height and weight of the children of 

Table No. 17. 

Showing Ekight and Weight of Belgian Children of both Sexes from 
5 to 18 years of age. (Quetelet, Anthropom6trie, p. 418.) 





BOT8. 




AGE. 


HBIOHT. 


WBIGHT. 


HSIOHT. 


WXIOHT. 




Inches. 


Centlm. 


Pounds. 


Kilo. 


Inches. 


Centim. 


Pounds. 


KUo. 


6,. 


38.86 


98.7 


36.06 


16.9 


38.36 


97.4 


33.73 


16.3 


6,. . 


41.18 


104.6 


39119 


17.8 


40.68 


103.1 


36.82 


16.7 


7,. . 


43.46 


110.4 


43.43 


19.7 


42.81 


108.7 


39.24 


17.8 


8,. . 


46.76 


116.2 


47.62 


21.6 


44.97 


114.2 


41.90 


19.0 


9,. . 


47.96 


121.8 


61.81 


23.6 


47.10 


119.6 


46.29 


21.0 


10,. . 


60.12 


127.3 


66.66 


26.2 


49.17 


124.9 


60.92 


23.1 


11,. . 


62.17 


132.6 


69.63 


27.0 


61.21 


130.1 


66.21 


26.6 


12,. 


64.14 


137.6 


63.93 


29.0 


63.23 


135.2 


63.93 


29.0 


18,. . 


66.02 


142.3 


72.96 


33.1 


65.11 


140.0 


71.66 


32.6 


14, 


67.84 


146.9 


81.80 


37.1 


66.94 


144.6 


80.01 


36.3 


16,. . 


69.67 


161.8 


90.82 


41.2 


68.60 


148.8 


88.28 


40.0 


16,. . 


61.18 


166.4 


100.10 


46.4 


69.90 


162.1 


96.90 


43.6 


17,. . 


62.76 


169.4 


109.61 


49.7 


60.87 


164.6 


103.20 


46.8 


18.. . 


64.17 


163.0 


118.80 


63.9 


61.63 


166.3 


109.71 


49.8 



both sexes in Belgium at the ages included in our observa- 
tions. On Plate IV. are given curves of growth constructed 
from this table, by which it will be seen that the height of 
girls is always less than that of boys of the same age ; while 
the weight, though the same at twelve years of age, is less 
both before and after that period. 

Unfortunately, observations on the size of growing girls have 
rarely been made in any country ; and it is, therefore, almost 
impossible to institute the desired comparison. In anthropo- 
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metrical investigations, the female sex seems to have been 
strangely neglected, though, in all questions relating to the 
growth and development of the race, its importance is at least 
equal to that of the male sex. The only accessible observations 
on girls, except those of Quetelet, seem to have been made in 
Great Britain. Quetelet himself quotes * the following obser- 
vations made by Cowell among the lower classes of the popula- 
tion of Manchester and Stockport, by which it appears that the 
relative size of the two sexes varies very much, as in this com- 
munity. ' The curves on Plate V. show the rate of growth of 
the factory operatives of both sexes, the values of the ordi- 
nates being taken from the above tables. It will be seen that 
these curves, though rather irregular, owing to the small num- 
ber of observations from which they are constructed, are very 
different in their character from those given by Quetelet ; a 
discrepancy to which this author, however, does not allude. 

Through the kindness of Mr. C. Roberts of London, the 
writer has obtained manuscript tables showing the height and 
weight of children, of both sexes, in various classes of the 
community. From these records, it is evident that in Eng- 
land girls of 13 years of age are, as a rule, taller and heavier 
than boys of the same age. 

It must, therefore, be assumed either that children in 
Belgium grow in accordance with a different law from that 
which is found to prevail in England and with us, or that 
Quetelet's tables and curves do not truly represent average 
heights and weights. A consideration of the method by 
which Quetelet's results were reached renders the latter 
assumption not improbable. It will be noticed that Quetelet 
nowhere gives the number of observations on which his* 
average results are based. He speaks, to be sure, of his 
investigations having extended over a quarter of a century,t 
and yet he accounts for the small differences between the 
maximum and minimum heights for the different ages (aver- 
aging 17.6 centimeters [6.93 in.] for males, and 19.1 centi- 
meters [7.52, in.] for females) by the statement that his 
observations' were limited to individuals ^ r6guliferement con- 

* Snr rHomme, II. 19 and 51 ; Original Observations, in Parliamentary Reports, 
1833, XX., D 1, p. 87. 
t Anthropom^trie, p. 178. 
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stmits,'' amj that the number (A yf^rwrA ^v^j^^^-Vyl U^ »>***-' 
urement was **pea coD*id4nJ>Ie.* * \u *i,*r r/rvJ ,'^/,rj y^r^ 
tion of tbc work, he d^^crnves* « f,,>r»r^* h* rr^^v/'J *4 
ascertairii'-z the pr>port;'>E« of tii^ l-*Xit& VyJrj "^J ^;//-^ 
teoted iDTself, therefore, whi ^*^**v•^^5 ^:s**^-, r t>r;^ ;v^^ 
Tidoak of efcth a^e, of :i#t nmV: ** -w*:., at* vf *vr i*-:^**^ *i*rr^ 
but ctxjsiLZ ibea in ffK-f^rtJ '-"f a fvra, w;, .v:;, vv. -^ v^ 
regaidsd as re^iw. Tmt artrtr^ vf t>*; "/5*^*'\-*. y-vv;/* 
garc OK lac ©lortj^a erf" ieT>-^',c^iii*^^t -Z' tui-i f^r;;, ;*2t^-* Vy 
ycar-''J It ***«=». tbfrti'jr*',*^*'-^'" *utcl ^^^j^^^f* rrui^rrtu^ 
tiom w*?» *Dtifc3e <;c; a o-.rrL'pKnrtT* j ♦out*, t, : ^^ *A 
iodiTii i;^;;^. «e!r^*!V^ 111 aiKr^i.ut -.if *.i**/:'^ tuv«r vr *"^ *v«»^ 
coolbmrij Vj. wtiiU w^ ?^^ir^c t* t iivrui- **>*r. 5^v 
mfMiiiijKLi^ «if=. V-' iacT^r i#?>*a tt.cvi *^ •>-;/* ^^ >*r*»vi,« 
haTiB2"a'^r»*^'..^tr f.m-* Ti:*t ti*f>'m. liir.ivi v* .i*»^ ii*»mis. 
type ii »rrLi4',«' i<f liisr 2ii!at«ir*?ni»nr> tiixh<*., */ *t*v-'^ va^^^ 
boca i»r5tt J a naCTjir 'jf nr.nj'rtfr.ir*^ imi u :r:r tr*-; \sir* i*rt 

of the tr^ft^a^ 3uia ur '•'jiwb^ i « 'u*^ vi r* :»- ^ '** \^s^ 
if QneC«u»^^ ir-**rTuitai*fr liitL w^ Hivr* iimu^r '-^ sjut <*5*r 
sefecftoL X -filial la:^* i#*fyi 5 'UIj: Zi^iC 'u*: 'nr^** •/ r*^^^^x 
of Ae rwi **^Ik** ft 2*^**riuii nii*r**«^r ***n ? -.^^ rj^-n n tt**^ 
aaiBe wm itt a Z-i^raoti mit n "tii* ^' rrui:.-:-,: - 

Tka^ vj*-w t**^'^** *;inri]niflr»4in ^--ju t.^ s^'j*:.;-*, .n </ 
QiBctieJR£.i -uar ',ia rn^^-x \f w iri* i.-:! - j** > :*r rt >« 
beia^ a» r»^i*iir i* 'laC jniUitao^ t* ::>* ^' - '^ fr*j?*r??* 
He wr5c«*= "^Ti«» tr%r u'rt'-<. n tut u-^- ■"'^* ■/ » 
io Jiiain ak^ lf*f-jvitf a^ *5Ufv » «v^; air / r , - ^-,»«rt,, 

and eawftoatl'/ «a "U* ^anat^ \^ '/-f-sc**-*. 7 >- ,»^»k^\ - 

a» 2ar* ^:tauuiiaii«\n. %** fewnt.-^ *:-*^v'-^f. •t^tt ^ 
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18 The Growth of Children. 

anomalies disappear in the general average, and the deficient 
development of one individual is balanced by the excessive 
growth of another ; at least this is what experiment tends to 
teach us." 

In referring to the rate of growth of a boy whose height 
had been annually recorded, he writes: " It will be noticed 
that the development was very rapid in the early years of 
life ; then there were slight irregularities of growth between 
the ages of eight and fifteen years. At this latter period a 
rapid increase of height toot place ; and I have noticed the 
same thing in the case of my son. This increase preceded 
the age of puberty. Something of the same sort is to be 
observed in the case of girls, but here it occurs a year or two 
earlier. It seems, however, that there is nothing constant ia 
the matter ; hence these periods of retarded and accelerated 
growth balance each other to a certain extent, and leave but 
slight trace of their passage.** It seems, therefore, that the 
period of rapid growth preceding the age of puberty had, in 
individual cases, attracted Quetelet's attention, though he 
found no trace of it in his tables of averages, and was 
inclined to regard it as a pathological result of civilization.* 
Inasmuch, however, as the phenomenon has in this com- 
munity and in England, been found to be sufficiently constant 
and sufficiently marked to impress itself upon the curves 
representing the averages of large numbers of measurements, 
it seems reasonable to conclude that if similar methods of 
investigation (viz., measuring large numbers of individuals 
and rejecting none except for manifest deformity) had been 
adopted in Belgium, similar results would have been reached. 

The curves of growth of the two sexes being recognized as 
so distinctly different, it is of interest to inquire what practical 
application can be made of the knowledge thus acquired. The 
first question which suggests itself is : How far should this 
difference in the rate of growth be allowed to modify the 
system of mental training to which the children of the two 
sexes are subjected? The physical conditions upon which 
the manifestation of mental activity depend are too little 
understood, and the whole question is too complicated to be 
discussed in this connection, but it seems to be almost self- 

* Du Syst^me Social, p. 24. 
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The Growth of Children. 19 

evident that at those periods when the forces of the organism 
are engaged in producing rapid growth and development of 
the physique, the requirements in the way of mental effort 
should be reduced. The fact that these periods occur at 
different ages in the two sexes, may therefore be regarded as 
an argument against the co-education of boys and girls, except 
during the earlier years of life in which rates of growth are 
practically the same; i. e., up to ten or eleven years of age. 
How much importance is to be attached to this argument is 
a question which demands for its solution an extended series 
of observations on the annual growth in height and weight of 
a large number of individuals, taken in connection with a 
record of their mental progress. 

Effect of Kaoe on Size and on Rate of Growth. 

An examination of Tables Nos. 1 and 2 shows that boys 
and girls of American parentage are, almost without excep- 
tion, both taller and heavier than children of the same age and 
sex whose parents are of other nationalities. The curves on 
Plates VI. and VII. illustrate this fact for children of Ameri- 
can and Irish parents. It has not been thought desirable to 
construct curves for the other nationalities, owing to the 
irregularities which they would necessarily present in conse- 
quence of the small number of observations. 

In considering this result, the question naturally suggests 
itself, How far are the superior dimensions of children of 
American parentage dependent upon differences of race and 
stock, and how far are they due to other conditions accidentally 
associated in this community with these differences? Owing 
to the fact that emigrants to this country belong almost wholly 
to the poorer classes of the communities from which they 
come, it is evident that in this city children of American 
parents must belong to families of greater average wealth, 
and live, therefore, in greater comfort than children whose 
parents were born in foreign countries. It is important, 
therefore, to inquire what effect comfort and misery have 
upon the growth and development of the human race. Most 
of the investigations bearing directly upon this point have 
reference to the influence of these conditions on the size of 
the full-grown individual, and not on that of growing children. 
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Thus Villerm^* concludes, as the result of his investigations, 
that "the stature is greater and the growth sooner completed, 
all other things being equal, in proportion as the country is 
richer and the comfort of its inhabitants more general." On 
the other hand, Boudin,t from an examination of the measure- 
ments of recruits to the army in different departments of 
France, arrives at the conclusion that stature is, to a great ex- 
tent, "independent of comfort and misery, and is, on the con- 
trary, closely connected with race." Villerm6's results, as far 
as the duration of the period of growth is concerned, have also 
been disputed by Dr. Gould, { who has shown most conclu- 
sively that in the United States where " misery, in the sense of 
excessive poverty, affecting the supply of nutriment, physical 
protection from the weather and needful rest, hardly exists, 
the epoch of full development appears to be later than in any 
other country," the maximum height being attained between 
the thirty-first and thirty-fourth years. The effect of priva- 
tions and exposure in preventing the attainment of the normal 
height, is, however, clearly pointed out by this writer, § and 
is regarded by him as the cause of the small stature of sailors 
as compared with that of soldiers of the same age and state of 
enlistment. A similar conclusion in regard to the age at 
which the full stature is attained, has been reached by Dr. 
Baxter, II as the result of an examination of the records of the 
Provost-Marshal-General's Bureau. It would, however, be 
manifestly unsafe to argue with this writer ,![ that " if comfort 
and plenty do not hasten growth, but, on the contrary, 
coexist with an unusually tardy and prolonged development 
of it, as is shown to be the case in the United States, it is 
fairly to be inferred that they exert little if any influence in 
increasing the statute " ; for a prolongation of the period of 
growth must necessarily result in an increased stature unless 
the rate of growth is at the same time proportionately 
diminished, and that comfort and plenty should have the 

* Quoted by Dr. Gould. Investigations in the Military and Anthropological 
Statistics of American Soldiers. U. S. Sanitary Commission^ p. 120. 

t Recueil de m^oires de Medecine, de Chirurgie et de pharmacie militaires. 
Paris, 1863. Vol. IX., p. 181. 

X Loco citato. 

§ Op. cit., p. 132. 

II Statistics Medical and Anthropological. Washington, 1875. 

% Op. dt., p. 20. 
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latter effect is not only in itself highly improbable, but is 
opposed to such evidence as we have on the subject. More- 
over, Dr. Baxter has himself shown* that of the 501,068 
individuals, the records of whose examinations are preserved 
in the Provost-Marshal-General's Bureau, the natives of the 
United States are taller than those of any other country. He 
calls attention f also to the fact that natives of foreign 
countries enlisting in the United States have a greater 
average height than natives of the same countries enlisting at 
home. He is inclined, however, to explain this circumstance 
by a difference in the average age of the individuals measured ; 
but- Dr. Gould J has shown, that making allowance for differ- 
ences of average age and of minimum limit of stature for 
military service, in different countries, the conclusion is 
unavoidable that natives of European countries who enlist in 
America are, on the' average, taller than those who enlist at 
home. In searching for the causes which give to Americans, 
and even to persons growing up in America, though not 
born there, this superiority of stature, it seems not unreason- 
able to attribute a certain importp,nce to the greater average 
comfort of the inhabitants. The prolonged period of growth 
in this country is certainly not to be regarded as an argument 
against this view, for, in the absence of any evidence of a 
diminished rate of growth, this may well be regarded as a 
result of abundant nutrition. 

Statistics from which evidence can be drawn as to the effect 
of comfort and misery on the size of growing children are not 
numerous. The observations of Quetelet, Villerm^, and 
Cowell § seem to show that in a given community the children 
of the wealthier classes are, as a rule, larger than those of the 
poorer classes. The following table, for which I am indebted to 
the kindness of Mr. Roberts, throws light upon this question. 

An examination of this table shows that children of the 
laboring classes, inhabiting towns, are, at all ages, decidedly 
shorter than the children of the non-laboring classes attending 
public schools and universities, the difference attaining a 
maximum of over four inches at thirteen years of age. The 
difference of weight is also, as a rule, decidedly in favor of 

* Op. cit., p. 23. t Op. cit, p. 16. 

X Op. cit., p. 180. { Ludwig: Physiologic, II., 717. 
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The Orowth of Children. 23 

the nonJaboring classes, the exceptiona being chiefly between 
the ages of eighteen and twenty-one. These facts are ren- 
dered apparent by. the curves constructed on Plate VIII. 

In searching for. the cause of this great disparity in size, it is 
to be noticed, in the first place, that the laboring classes in 
the above table are taken from the town population only, 
while in the case of the non-laboring classes no such restric- 
tion is ob'served. In the absence of exact information as to 
the way in which these statistics were obtained, it is difficult 
to draw positive conclusions, but it is probable that the in- 
fluences which tend to produce a physical degeneration of 
urban populations,* exhibit here their efiect upon the size of 
growing children. This tendency of city life depends upon 
the fact that, in the struggle for existence, physical vigor 
plays, in cities, a less decisive part than in the country, owing 
to the greater number of sedentary occupations and trades 
^here presenting themselves, which, for their successful prose- 
cution, neither demand nor favor a full development of the 
physique. It is difficult to decide how much importance 
should be attached to this consideration in the present case ; 
but it must be borne in mind that wealth implies ability to 
choose one's occupation, and that, in England at least, an 
occupation exclusively sedentary is rarely adopted, except 
from necessity. Hence, if the term " comfort " be used to 
include all the favorable conditions, alimentary, hygienic, etc., 
which can be secured by wealth, it seems fair to conclude that, 
in view of the stationary character of the English population, 
and of the small variety of climatic conditions to which it is 
exposed, the above-mentioned disparity in size must be 
mainly due to the greater comfort enjoyed by the non-laboring 
classes. 

If this view is correct, it seems reasonable to suppose that 
the diflerence in size between Boston schoolchildren of Amer- 
ican and those of Irish parentage may be, to some extent, 
dependent upon the greater comfort and luxury in which the 
former live and grow up. Whether the whole diflerence can 
be thus accounted for, or whether some other agency is con- 
cerned in bringing about this result, is a question which must 
be next considered. 

* See De Candolle's Histoire des Sciences et des Savants, p. 368. 
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We have already seen that, according to Dr. Baxter's and 
Dr. Gould's investigations, the average height of the adult 
native American is greater than that of the native of any other 
country, and that natives of other countries, growing up in 
America, acquire a greater height than natives of the same 
countries growing up at home. We must now inquire 
whether similar conclusions can be reached in regard to the 
size of growing children; and in order to eliminate the eflfect 
which* comfort and misery may have on the rate of growth, 
it is important to select, for comparison, sets of observations 
made upon children belonging to corresponding classes in the 
communities in which they live. If a comparison is made 
between the children of the non-laboring classes in the English 
public schools and universities (see Table No. -20) and the 
Boston school boys of American parentage (see Table No. 1), 
it will be seen that there is very little difference in the heights 
of the two sets of boys, and that the curves of growth, if con- 
structed on the same sheet, would intersect each other at 
seven diflferent points, and be nearly coincident through their 
whole course. In regard to weight, the American boys 
are, up to twelve years of age, lighter; from twelve to 
seventeen years heavier, and then again lighter, than 
English boys of the same ages. It is, however, manifest 
that the boys, whose dimensions are thus compared, can- 
not be regarded as belonging to corresponding classes in 
their respective communities; for there are, doubtless, a 
large number of native Americans to be found in the labor- 
ing classes of this city. In order to obtain a set of obser- 
vations more comparable to those made on the children 
of the non-laboring classes in the English public schools and 
universities, the following table has been prepared by bring- 
ing together the measurements of the pupils of American 
parentage attending the public Latin School, the Massachusetts 
Institute of Technology, and the private Latin School of Mr. 
J. P. Hopkiuson. It is believed that these pupils represent 
a class in the community corresponding sufficiently well in 
social condition to that class in England which sends children 
to the public schools and universities. A comparison of the 
two sets of figures shows the superiority of the American boy 
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25 



both in height and weight.* The difference is rendered at 
once apparent by an inspection of the curves on Plate IX. 
It seems, therefore, that there are influences prevailing in this 
community, other than those connected with the comfort or 

Table No. 21. 

Showing Average Height and Weight of Boston School-boys ofAmef" 
ican Parentage attending Public Latin School^ Private Latin 
School, and Massachusetts Institute of Technology, 













Height without Shoes. 


Weight ik ordikabt 
Dress. 


Age at last Bibthdat. 












O G 


Inches. 


Centimeters. 


Poands. 


Kilograms. 


9, . . . . 


2 


52.00 


132.1 


60.1 


27.27 


10, 








19 


63.51 


135.9 


70.6 


32.03 


11, 








17 


54.90 


139.4 


75.3 


34.16 


12, 








28 


56.78 


144.2 


85.9 


38.97 


13, 




' 




41 


59.60 


151.4 


94.4 


42.83 


14, 








49 


61.51 


156.3 


99.9 


45.32 


15, 








46 


64.20 


163.1 


116.0 


52.62 


16, 








40 


65.83 


167.2 


125.8 


57.07 


17, 
18, 








32 
29 


\ 67.44 


171.3/ 


135.2 
138.2 


61.81 
62.69 


T< 


5tal, 




• 


303 





misery of existence, which give to a growing boy a greater 
height and weight than are attained by an English boy of 
the same age. While, therefore, the conclusions of Gould 
and of Baxter, as to the superior height of the adult native 
American, are found to be equally applicable to growing 
children, we find also here evidence that this superiority of 
stature is not dependent solely upon the more abundant dis- 
tribution of the comforts of existence in this country, though 
for the reasons given above (p. 23) it seems probable that 
the difference is to be partly accounted for in this way. 

In view of this result, it is reasonable to assume that the 
superior size of children of American parentage in the Boston 
schools is due in part to the greater comfort in which they live 

* In confirmation of this resalt, it is interesting to note the statement made to the 
writer by a lady of his acquaintance, that London dealers in ready-made children's 
clothing recommend, to American customers, sizes adapted to English children one 
year older than those for whom the garments are purchased. 
4 
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26 The Growth of Children. 

and grow up, and in part to other conditions which noiay be 
described collectively as differences of race or stock. To 
which of these agencies in bringing about the result the 
greater importance is to be attributed, is a question which we 
are at present without the means of deciding. Some light 
might be thrown upon the subject by tabulating the observa- 
tions for each nationality according to the occupation of the 
parents, and it is possible that at some future time, should 
circumstances favor the undertaking, the data now on hand 
may be utilized in this way. 

The curves showing the rate of growth of the above-men- 
tioned selected American 'boys have been introduced into 
Plate VI. for comparison with the curves corresponding to 
the observations on children of American and of Irish parent- 
age. It is evident that the superior size of these boys, in 
comparison with the average boys of American parentage 
attending the public schools, cannot be attributed exclusively 
to either of the factors which have been recognized as influ- 
encing the dimensions of growing children ; for in the first 
place, the comfort in which the pupils of these selected 
schools live and grow up must be greater than that enjoyed 
by the generality/ of children of American parentage attend- 
ing the public schools ; and in the second place, their ances- 
tors for several generations are probably, in the majority of 
cases, American ; while the children with whom they are 
compared, though of American parentage, doubtless have, 
in a great many instances, foreign grandparents. Hence, 
whatever tendency residence in America may have to in- 
crease the size of growing children, will, in their cases, be 
intensified by transmission through several generations. 

The characteristics which distinguish the various races of 
men result from slow modifications of a common ancestral 
type by the action through successive generations of the vary- 
ing conditions under which growth and development take 
place. It is therefore interesting to inquire how quickly the 
type of a race may be altered by a change in the external 
conditions of development. We have already seen that, as 
far as the height of the adult individual is concerned, a single 
generation is, according to Dr. Gould, suflicient to produce a 
marked effect. A most striking proof of this statement is 
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The Growth of Children. 27 

afforded by the tables given by this writer,* showing that 
natives of New. England and New York enlisting in the 
Western States have, at all ages from eighteen years up- 
wards, a greater average height than natives of the same 
regions enlisting at home, thus approximating to the stature 
of the natives of those States where they grew up and en- 
listed. It was hoped at the beginning of this inquiry that it 
might be possible to ascertain whether local conditions have 
a similar effect on the size of growing children, but it has 
been found impossible to collect data which will warrant any 
positive conclusions on this subject. The only foreign nation 
largely represented in this community is the Irish ; and all 
attempts by correspondence with English statisticians to dis- 
cover any record of observations on the size of Irish children 
in their native country have been unavailing. A comparison 
may be instituted between the children of the laboring classes 
in England (see Table No. 20) and those of Irish parentage 
in this community (see Table No. 1) ; and the difference 
shown by the curves on Plate X. is, as far as height is con- 
cerned, in favor of the Boston children ; while in regard to 
weight, the English children are at first heavier jj. then lighter^ 
and then again heavier than Boston children of the same ages. 
Conclusions as to the effect of climatic conditions on the size 
of growing children could, however, be drawn from this com- 
parison only on the assumption, first, that among the laboring 
classes the size of Irish children does not differ greatly from 
that of English children ; secondly, that the children of Irish 
parents in this community belong wholly, or in a large pro- 
portion, to the laboring classes ; and thirdly, that the condi- 
tion of the laboring classes in this community is comparable, 
as to comforts of life, with that of the laboring classes of 
England. None of these assumptions can be safely made, 
and it must therefore remain doubtful to what cause the dif- 
ference of size between the two sets of children (amounting 
at thirteen years of age to over two inches in height) is really 
to be attributed. 

A comparison between the heights of boys of German 
parentage in this city and that of growing boys in German 
cities is not without interest. The following table shows in 

• Op. cit., pp. 126, 127. 
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parallel columns the heights of boys measured in Berlin by 
Schadow, and of boys measured in Cologne by Angerstein, 
compared with the heights of boys of German and American 
parentage attending the schools of this city. The curves on 
Plate XI. have been constructed from the figures of this 
table (the curve of growth of children of American parents 
being omitted in order not to confuse the diagram). It will 
be noticed that while the curves of growth of boys living in 
the German cities indicate a great difference in the rate of 
increase before and after eleven years of age, the rate of 
growth of boys of both German and American parentage in 
this city is much more uniform throughout the whole growing 
period. 

Table No. 22. 
Showing Comparative Rate ofChrowth of American and German Boys. 
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Inches. 


Centim. 


Inches. 


Centim. 
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Centim. 


6, . 


48.24 


109.8 






41.08 
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41.74 


106.0 


6, . 


45.32 


115.1 
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43.50 


110.5 


44.10 


112.0 
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46.34 


117.7 


46.31 


117.6 


45.25 


114.1 


46.21 
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47.85 


120.3 


47.83 


121.5 


47.13 


119.7 


48.16 
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48.40 


122.9 


48.90 


124.2 


48.85 


124.1 


50.09 


127.2 
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49.38 


125.4 


50.43 


128.1 


51.21 


130.1 


52.21 


132.6 
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51.45 


130.7 


51.97 


132.0 


52.92 


134.4 


54.01 


137.2 


12, . 


54.57 


138.6 


54.54 


138.5 


54.55 


138.6 


55.78 


141.7 


13, . 


57.65 


146.4 


58.67 


149.0 


56.70 


144.0 


58.17 


147.7 


H, . 


60.71 
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61.77 


156.9 


59.14 


151.2 


61.08 


155.1 
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65.91 


167.4 
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163.4 
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62.96 
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18. . 
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"" 
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169.5 



The figures in the above table, representing the heights of 
Berlin and Cologne boys, though apparently averages of a num- 
ber of observations, are really more of the nature of estimates. 
This is evident from an examination of the original tables 
as given by Angerstein,* where the heights for each age are, 
in most instances, expressed in an even number of German 
inches. Moreover, the observations on boys of German 

* Deutsche Tumzeitung, 1864, p. 326. 
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parentage in this city are few in number (752 of all ages), 
and there has been no attempt to distinguish between natives 
of different parts of Germany. It is therefore impossible to 
draw positive conclusions on the subject ; but the evidence, as 
far as it goes, seems to indicate that even in the first genera- 
tion after emigration, the rate of growth has been modified 
by new external conditions. 

Eelation of Height to Weight. 

The data collected in this investigation afford the means 
for ascertaining the relation of height to weight in growing 
children of both sexes and of various races. This relation 
is for each age most simply expressed by the quotient of the 
weight in pounds divided by the height in inches. Series of 
quotients thus obtained are given in Table No. 3, in the 
columns headed "pounds per inch.'^ Since, however, these 
quotients increase with the increasing height,* it is manifestly 
impossible to use tSem for ascertaining the relative stoutness 
of children who at a given age differ from each other in 
stature. To do this with absolute accuracy, it would be 
necessary to determine for each age, and in each set of obser- 
vations, the average weight corresponding to each height. 
Since, however, the direct determination of this value would 
necessitate a complete retabulation of all the observations, it 
has been thought best to adopt an indirect and somewhat less 
accurate method of getting at the result. This method con- 
sists in arranging the heights and weights corresponding to 
each age, opposite to each other in parallel columns, and then 
determining by interpolation the weights corresponding to 
each even inch of height, f 

♦ Uniform growth in all dimensions would of course cause the weights of growing 
children to vary as the cubes of the heights, but since growth is more rapid in the 
vertical than in the lateral dimensions, the weights increase approximately as a lower 
power of the heights. A logarithmic equation, however, as given in the appendix to 
this article, expresses the relation much more accurately. For a discussion of the 
question the reader is referred to the works of Quetelet and Gould. 

t This method is defective, first, because it does not take into account the possible 
influence of age upon the ratio of a given height to its corresponding weight ; and 
secondly, because it rests upon the assumption that the average weight for a given age is 
the same as the average weight of all individuals, without regard to age, whose height 
is equal to the average height for that age. This assumption clearly involves a trifling 
error, for, since the weights of growing children increase approximately as the 2.7 
powers of the heights, it is evident that at any given age the weight of those children 
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The results of this calculation are given in Tables Nos. 23 
and 24, which show for every inch of height the correspond- 
ing weight of growing children of both sexes and in various 
conditions of life. 

Table No. 23. 

Showing Relaiion of Height to Weight in Growing Boys, (Weight 
given in Pounds.) 
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41.68 
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43.60 
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44 
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45.76 


45.64 


45.49 
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50.58 
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47.00 


47.69 


47.68 


48.41 


47.24 
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46 
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47 
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52.67 
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54.84 


54.05 


56.64 


54.60 
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57.48 


56.52 
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60.20 


63.82 
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63.41 


63.24 
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67.85 


69.20 


72.70 


68.86 


67.03 


54 


72.33 


72.77 


72.30 


73.45 


71.82 


72.73 


76.46 


73.50 


72.24 


55 


76.55 


76.41 
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81.16 


80.98 


80.24 


87.22 


79.21 


81.44 


57 


84.12 


84.00 


82.67 


84 93 


85.44 


84.04 


91.41 


81.86 


86.58 


58 


87.58 


87.85 


86.65 


88.63 


88.48 


87.86 


94.68 


84.51 


89.55 


59 


91.34 


91.69 


90.73 


92.32 


91.52 


91.58 


97.95 


89.16 


92.70 


60 


95.20 


96.20 


_ 


97.26 


95.26 


95.51 


101.35 


94.84 


95.55 


61 


98.94 


100.50 


. 


102.10 


99.25 


100.54 


105.10 


99.22 


98.41 


62 


106.06 


104.71 


. 


107.23 


105.41 


105.63 


108.99 


103.23 


102.79 


63 


111.03 


108.56 


- 


- 


113.24 


110.71 


112.88 


107.25 


108.75 


64 


115.97 


112.52 


- 


- 


~ 


115.86 


118.84 


110.90 


114.71 


65 


120.84 


- 


- 


- 


- 


121.01 


126.47 


114.65 


120.90 


66 


126.70 


— 


. 


~ 


. 


128.61 


139.50 


122.66 


126.'94 


67 


- 


- 


- 


- 


- 


136.09 


146.55 


132.88 


133^ 


68 


" 


" 








" 


■ 


144.37 





who are above the average height will tend to raise the average weight for that age 
more than the weights of the children below the average height will tend to lower it, 
supposing the observations to be uniformly distributed on both sides of the average 
according to the binomial curve of Quetelet; consequently the average weight for a 
given age will be somewhat greater than the average weight of all the individuals, 
regardless of age, whose height is equal to the average height for that age. Notwith- 
standing these defects, the method has been adopted, first, because it is believed that 
the errors involved are so small as to be of no practical importance ; and secondly, 
because relative rather than absolute values were sought, and a comparison between 
several sets of observations is not prevented by a small constant error running through 
them all. 
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Table No. 24. 

Showing Relation of Height to Weight in Growing Girls. (Weight 
given in pounds.) 









Boston School Oirls. 




PABENTAOB. 




HEIGHT, inches. 










.a 






§ 






^ 






^ 


, 


"C "S 


a 


o -a 


» 




1 


1 


IS 


1 


S S 


1 




< 


5 


< 


O 


o 


H 


42,. . . . 


40.77 


41.02 


41.39 


40.76 


40.74 


40.89 


43.. 






42.61 


42.70 


42.77 


42.50 


42.79 


42.62 


44,. 






44.44 


44.67 


44.38 


44.42 


44 64 


44.63 


45,. 






46.26 


46.71 


46.08 


46.43 


46.67 


46.45 


46,. 






48.16 


48.80 


47.98 


48.34 


48.85 


48.51 


47 . 






50.47 


50.96 


50.23 


50.29 


51.02 


50.71 


48. 






62.78 


53.38 


52.70 


53.37 


53.19 


53.19 


49,. 






55.68 


66.01 


55.30 


66.69 


55.25 


56.06 


50,. 






58.70 


58.59 


57.92 


58.64 


57.96 


58.75 


61,. 






62.02 


61.10 


60.71 


60.83 


61.04 


61.39 


62,. 






64.76 


64.14 


63.56 


64.93 


64.32 


64.36 


63,. 






67.85 


67.39 


66.51 


69.09 


67.66 


67.54 


64,. 






70.92 


70.99 


70.30 


73.08 


70.97 


71.01 


65,. 






74.14 


74.65 


74.89 


76.90 


74.33. 


74.90 


56,. 






77.46 


78.74 


78.74 


80.06 


77.78 


78.82 


57 . 






80.79 


82.97 


82.71 


83.18 


82.81 


83.38 


58. - 






86.55 


87.56 


87.20 


86.56 


87.86 


87.92 


59 . 






92.64 


92.86 


94.60 


93.32 


92.80 


93.29 


6o;. 






98.49 


98.04 


101.80 


- 


97.86 


98.81 


61,. 






105.44 


107.83 


109.04 


- 


106.14 


105.39 


62,. 






115.75 


115.82 


■" 


■" 


110.75 


115.69 



The following conclusions may be drawn from an examina- 
tion of the tables : — 

I. Growing boys are heavier in proportion to their height 
than growing girls until the height of 58 inches (147.9 c. m.) 
is reached. Above that point the reverse is the case. This 
is true in all the various sets of observations. The fact is 
rendered apparent by the curves on Plate XII. , where the ordi- 
iiates represent the weight in pounds corresponding to each 
inch of height, the values being calculated from the average 
dimensions of all the Boston school children measured, irre- 
spective of the nationality of the parents. The height of 58 
inches is attained in the 14th year, and it seems probable that 
the reversal in relative proportions of the two sexes may be 
connected with the accumulation of adipose tissue which 
occurs in girls at about the period of puberty. 

n. The difference between children of American and those 
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of foreign parents is constant in one direction for all ages, 
only in the case of boys of German parentage. These, as 
will be seen by the curves on Plate XUI., are uniformly 
heavier in proportion to their height than the sons of Ameri- 
can born parents. 

in. The children of the laboring classes in England are, as 
shown by the curves on Plate XIV., decidedly heavier in pro- 
portion to their height than those of the non-laboring classes. 
This fact, taken in connection with the differences in absolute 
height and weight of the same children (as shown by the 
curve on Plate VIII.) seems to indicate that deprivation of 
the comforts of life has a greater tendency to diminish the 
stature than the weight of a growing child. 

IV. A comparison of the pupils of the selected Boston 
schools above mentioned with the children of the English non- 
laboring classes at the public schools and universities, shows 
that the former are in general heavier, in proportion to their 
height, than the latter (see Plate XV.). It seems, there- 
fore, that the influences above alluded to (p. 25) which give 
to a growing boy in this community a greater height and 
weight than are attained by an English boy of the same age, 
affect the weight more powerfully than the height, and that 
the Boston boy is therefore by no means to be described as 
tall and thin in comparison with his English cousin. Dr. 
Baxter's conclusion, ''that the mean weight of the white 
native of the United States is not disproportionate to his 
stature"* seems, therefore, as far as these boys are concerned, 
as applicable to growing children as to adults. 

It will thus be seen that the theory of the gradual physical 
degeneration of the Anglo-Saxon race in America derives no 
support from this investigation.! 

Distribution of Observations. 
Tables Nos. 4 to 15, inclusive, show the distribution of the 
observations on both height and weight. For instance, from 
Table No. 4, it will be seen that, of the 848 boys of five years 
of age whose heights were measured, four (or 0.47 per cent, 
of the whole number) were between 47 and 48 inches high, 

♦ Op. cit., p. 66. 

t See an article on this subject by Rev. A. A. Livennore, in the Febraary number 
of the " Unitarian Review and Religious Magazine." 
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190 (or 22.4 per cent, of the whole number) were between 
41 and 42 inches high, etc. The distribution of observations 
on both sides of the average height or weight may be repre- 
sented, according to Quetelet, by the binomial curve. That 
is, if the individuals measured are sufficiently numerous, it 
will be found that the number of observations at each succes- 
sive inch (or pound) will first increase and then diminish in 
the same way as the successive coefficients of (a -{- b)^^ as 
determined by Newton's binomial theorem. It will be noticed 
that the figures in the above-mentioned tables do not increase 
and diminish with the regularity which a conformity with 
this law demands ; but it must be borne in mind that the 
observations at each age are comparatively few in number, 
and that more numerous measurements or a distribution of 
the present observations in larger groups (e. g., of two inches, 
or of eight pounds each) would doubtless cause the appear- 
ance of a closer agreement with the law. 

These tables (Nos. 4 to 15) show at a glance the range of 
variation in height and weight at each age. It will be noticed 
that the range gradually increases with age (except where the 
whole number of observations is comparatively small), while 
the percentage of observations at the average height or 
weight, as a rule, diminishes. The most remarkable instances 
of variation from the normal dimensions are those of a boy five 
years old, and but thirty inches in height; and of three girls, 
14, 16, and 18 years of age, weighing upwards of two hundred 
pounds. 

. Weight of Clothes. 

It will be noticed that in this investigation the weight of the 
children has been given "in ordinary clothes," and no attempt 
has been made to ascertain the net weight by making an allow- 
ance for the clothing. This course was adopted because most 
of the observations with which comparisons were to be made 
had been taken in this way ; but in order to facilitate a com- 
parison of these records with others, in which a deduction is 
made for the weight of the clothes, an effort has been made to 
determine the average weight of the ordinary indoor clothing 
of children of different ages. For this purpose 317 pupils of 
both sexes, of various ages, and living in several different 
quarters of the city, were requested by the principals of their 
5 
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respective schools to ascertain and to report the weight of the 
garments worn at the time the observations were taken. 
From the data thus collected at various seasons of the year, 
the following table has been computed, showing in parallel 
columns, for each age, the number of observations, the 

Table No. 25. 

Showing Average Weight, of Clothes Worn by School Children. 







BOYS. 


OIRLS. 






AVltBAQB WKIOHT 


•s 


. 


AVEBAOIC WKIOHT 


■s 


AGE AT LAST 




IK Pounds. 


1 


1 


IN Pounds. 


1 


BIRTHDAY. 


2 




i 




^ 




1 


f 


* 


1^ 


1 


^ 
^ 




li 








JS 


11 






1 


if 


5, 




Z 


O 


5 


Ou. 


^ 





o 


eu 


• 


5 


44.22 


2.85 


6.45 


8 


41.84 


2.84 


6.79 


6, 




U 


43.51 


8.13 


7.19 


9 


43.90 


2.90 


6.61 


7, 




'22 


52.71) 


3.44 


6.52 


20 


47.82 


3.59 


7.51 


8, 




13 


56.15 


4.06 


7.23 


21 


53.69 


3.51 


6.54 


9, 




12 


59.85 


4.76 


7.95 


17 


61.(>7 


4.23 


6.93 


10, 




9 


63.25 


5.72 


9.04 


20 


66.45 


4.54 


6.83 


11, 




4 


67.69 


6.69 


9.88 


17 


70.97 


4.88 


6.88 


12, 




11 


78.29 


7.27 


9.29 


15 


82.96 


5.64 


6.80 


13, 




12 


88.19 


7.40 


8.39 


11 


96.88 


5.66 


5.85 


u, 




17 


99.22 


8.09 


8 15 


14 


111.47 


7.54 


6.76 


15, 




lu 


103.65 


8.08 


7.80 


13 


107.23 


7.85 


7.32 


16, 




7 


120.30 


9.67 


7.86 


8 


117.16 


8.09 


6.90 


Total, . 


136 


- 


- 


" 


181 


- 


- 


- 


Average for 


















all ages, . 


"~ 


~ 


^ 


7.99 


~ 


"■ 


"" 


6.81 



average gross weight of the pupils, the average weight of 
the clothes, and the percentage weight of the clothes referred 
to the gross weight of the individual. From this table it will 
be seen that, except in the case of very young children, both 
the absolute and the percentage weight of the clothing is, at 
any given age, greater for boys than for girls. The average 
weight of the clothes for all ages is, for boys, 8 per cent., and 
for girls, 6.8 per cent., of the gross weight. 

This estimate is considerably larger than that given by 
Quetelet,* whose allowance for clothing is, for boys, ^ (5.5 

• Snr rHomme, II. p. 44. 
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per cent.), and for girls, -^-^ (4.17 per cent.), of the gross 
weight. This difference is, perhaps, to be in part accounted 
for by the fact that the pupils whose clothes were weighed 
were probably rather better clothed than the average children 
of the same age ; for it was, of course, impossible to obtain, 
by the method adopted, any data from the poorest classes of 
the population, owing to their lack of an intelligent interest 
in the matter. 

Summary of Eestjlts. 
The most important results of the foregoing investigation 
may be enumerated as follows : — 

I. The growth of children takes* pTace in such a way that 
until the age of eleven or twelve years, boys are both taller 
and heavier than girls of the same age. At this period of life 
girls begin to grow very rapidly, and for the next two or 
three yeafs surpass boys of the same age in both height and 
weight. Boys then acquire and retain a size superior to that 
of girls who have now nearly completed their full growth. 
This statement is based upon observations on several different 
races and in various conditions of life. 

II. Children of American-born parents are, in this com- 
munity, taller and heavier than children of foreign-born 
parents, a superiority which seems to depend partly on the 
greater average comfort in which such children live and grow 
up, and partly upon differences of race or stock. 

III. Pupils of American parentage at the public Latin 
School, private Latin School, and Massachusetts Institute of 
Technology are (apparently for similar reasons) superior in 
height and weight to the generality of boys of American 
parentage attending the public schools. 

IV. Pupils of the same selected schools are also taller 
and heavier than English boys of the non-laboring classes 
attending public schools and universities, the superiority in 
weight being, as a rule, more marked than that in height. 

V. The relation of weight to height in growing children 
is such that at heights below 58 inches, boys are heavier than 
girls in proportion to their stature. At heights above 58 
inches the reverse is the case. 
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Conclusion. 
Both the number and the value of the couclusions arrived at 
iu this investigation are diminished by the lack of similar col- 
lections of statistics in other communities with which a com- 
parison may be made. This being the case, the following 
brief enumeration of the points to which the attention of the 
collector of vital statistics may profitably be directed, will, 
perhaps, not be considered out of place : — 

I. The influence of geographical and climatic conditions 
on the size of growing children. — It has been shown by the 
researches of Dr. Gould and Dr. Baxter, that the size of adult 
native Americans is very different in different States of the 
Union, and even in different parts of the same State. It 
would be interesting to determine by observations on children 
how early in life this difference becomes apparent. ^ 

II. The number of generations necessary for the complete 
development of the influence of changed climatic conditions on 
the rate of growth of a given race. — It has already been shown 
(see p. 27) that this influence apparently begins to be felt in 
the first generation, and it would be of interest to trace the 
accumulating effect through successive generations by means 
of inquiries as to the ancestry of the individuals measured. 
This could most readily be accomplished in those Western 
communities which consist almost exclusively of emigrants 
(and their descendants) from some limited region of the Old 
World. 

III. The effect (if any eonsts) of the season of the year on 
the rate of growth. — This would be readily ascertained by suc- 
cessive spring and autumn observations on growing children ; 
and it is in recording measurements of this sort that fathers 
of families and all others having charge of children have it 
in their power to contribute most efliciently to the solution of 
anthropometrical and ethnological questions. 

IV. The comparative effect of city and of country life on 
the rate of growth. — In investigating this subject, the effect of 
climatic influences must be eliminated by restricting the com- 
parison to cities and the adjacent country, and regard must be 
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paid to the race or stock and to the social condition of the 
individuals selected for comparison. 

V. The relation between diseases and the rate of growth. — 
For example, it would be interesting to inquire whether, in 
the rapid growth which is said to follow certain diseases, 
especially fevers, the height and weight increase in their nor- 
mal ratio ; whether this accelerated growth after the disease 
is simply a compensation for a retardation during the disease ; 
whether abnormally rapid growth causes a predisposition to 
disease, and whether any connection can be traced between 
the rate of growth and the frequency with which certain dis- 
eases of growing children {e. g.^ chorea) occur at diflFerent 
ages. 

VI. The effect of local hygienic conditions on the physique 
of growing children. — Since comfort and misery appear to have 
such a direct effect upon the size of growing children, it seems 
not improbable that a systematic comparative study of the 
physique of the growing population in different localities will 
throw light upon the relative sanitary conditions there preva- 
lent. 

It will thus be seen that a wide field is open for statistical 
research, in which nearly every one can do good work. The 
collection of physical data in regard to the human body has 
been, in the past, left almost exclusively in the hands of art- 
ists, who have sought to establish, as guides for their work, 
simple proportions between the various dimensions of the 
body, and of military statisticians, who have looked upon the 
human frame simply as a machine for performing a soldier's 
work, and have necessarily confined their observations to 
adult males. It is to be hoped that in the future the hygien- 
ist and the educator will recognize, in the physical measure- 
ments of growing children, a guide for the application of 
their sanitary regulations and a test for the efficiency of their 
systems of physical training. 
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APPENDIX, 



By the kindness of President Kunkle of the Massachusetts Insti- 
tute of Technology, the writer is enabled to present formulas which 
express the relation between the weight and height of growing chil- 
dren, jfrom five to eighteen years of age, with considerable accuracy.* 

The figures of Tables Nos. 23 and 24, showing the weights corre- 
sponding to each inch of height in the whole number of observations 
were placed by President Runkle in the hands of Professor Gaetano 
Lanza, who kindly subjected them to a mathematical discussion, and 
reported on the subject substantially as follows : — 

The results of Dr. Bowditch's observations on the relation betweeri the 
weight and height of boys from 42 to 66 iDches inclusive, are very fairly 
represented by the following empirical equation : — 

Let y = weight in lbs., and x = height in inches ; then 

log. y = 0.02007a; + 0.77724, or y= 10O.o20O7aj-»- 0.77724. (A) 

The results of the observations on the relation between the weight and 
height of girls from 42 to 61 inches inclusive, are represented with toler- 
able accuracy by the following empirical equation : — 

Let y = weight in lbs., and x =z height in inches ; then 

log. y = 0.02164a; + 0.69017, or y = lOO.oae^ +0.60017. (B) 

The greatest diflference between calculated and observed values is, in 
the case of boys, 0.65 lb., and in that of girls, 1.41 lbs., with one excep- 
tion, where it is 3.01 lbs. 

The equations 

y = 0.002428a;2.6» (Ai) 

for the boys, and " 

y = 0.001277a;2.76 (B1) 

for the girls, represent quite roughly the results. 

The following table, embodying the results of Professor Lanza's 
discussion, shows at a glance the superior accuracy of the logarith- 
mic equations (A) and (B), as compared with the exponential 
equations (A*) and (B^). 

♦ For older as' well as for younger children, the formulas are obviously much less 
accurate. 
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Table No. 26. 

Showing the agreement between the observed weights corresponding to 
each inch of height^ and those calculated by the equations A^ A^^ 
JB, and B^, ^ 





Boys— Weight in Pocndb. 


Girls— Weight in Pounds. 


i 


o 


CAI.CDI.ATED. 


O 


calculated. 


a 

i 

1 


2 


1 


5 
i 


d 




d 




s 


42, . 


41.77 


41.71 


+0.06 


88.84 


+2.93 


40.89 


89.72 


+1.17 


37.16 


+3.73 


43, . 


43.60 


43.68 


—0.08 


41.28 


+2.32 


42.62 


41.75 


+0.87 


89.65 


+2.97 


44. . 


45.63 


45.74 


-0.11 


43.82 


+1.81 


44.58 


48.89 


+0.64 


42.28 


+2.30 


46, . 


47.58 


47.91 


-0.36 


46.44 


+1.11 


46.45 


46.18 


+0.82 


44.92 


+1.58 


46, . 


49.65 


60.17 


—0.62 


49.16 


+0.49 


48.51 


48.49 


+0.02 


47.72 


+0.79 


47, . 


52.07 


52.55 


-0.48 


51.98 


+0.09 


50.71 


50.96 


-0.25 


50.68 


+0.08 


48. . 


64.57 


55.03 


—0.46 


54.89 


—0.82 


53.19 


63.57 


—0.88 


53.65 


—0.46 


49, . 


57.31 


57.63 


—0.32 


67.90 


—0.69 


56.06 


56.80 


—0.24 


56.78 


—0.71 


60, . 


60.20 


60.35 


—0.15 
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Table No. 5. — Showing Heights of Boston School Boys of American 
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4.92 


1 


3.84 


_ 


- 


106 to 110 


:24 


7.18 


14 


9.03 


2 


3.28 


3 


11.53 


- 


- 


102 to 106 


;26 


7.78 


13 


8.38 


1 


1.63 


- 


- 


- 


- 


98 to 102 


;33 


9.88 


17 


10.96 


5 


8.20 


- 


- 


_ 


- 


94 to 98 


2i^^ 

^28 

|19 

7' 2 

9' J 

10. } 

9' ^ 

9" 

7" 
5 

3" 
2_ 


12.87 


20 


12.93 


3 


4.92 


_ 


- 


- 


_ 


90 to 94 


12.27 


16 


10.32 


1 


1.63 


- 


- 


- 


- 


86 to 90 


13.77 


9 


5.81 


2 


3.28 


1 


3.84 


- 


- 


82 to 86 


8.38 


7 


4.51 


2 


3.28 


- 


- 


- 


_ 


78 to 82 


6.00 


2 


1.29 


- 


- 


- 


- 


_ 


- 


74 to 78 


5.67 


1 


.64 


- 


- 


- 


>- 


- 


- 


70 to 74 


1.49 


- 


- 


- 


- 


- 


- 


- 


- 


66 to 70 


.60 


_ 


- 


- 


- 


- 


• _ 


_ 


-. 


62 to 66 


.30 


- 


- 


- 


- 


- 


- 


- 


- 


58 to 62 


.30 


- 


- 


_ 


- 


- 


- 


- 


_ 


54 to 58 


.30 


- 


- 


- 


- 


- 


- 


- 


- 


50 to 54 


- 


- 


- 


- 


- 


- 


- 


- 


- 


46 to 50 


- 


- 


- 


_ 


- 


_ 


- 


_ 


_ 


42 to 46 


- 


- 


- 


- 


- 


- 


- 


- 


- 


38 to 42 


- 


- 


- 


- 


- 


_ 


- 


_ 


_ 


34 to 38 


- 


- 


- 


- 


- 


- 


- 


- 


- 


30 to 34 




- 




- 




- 




- 




26 to 30 


334 


i55 


61 


26 


5 





90 



Digitized by 



Google 






Table No. 11. — STiowing Heights of Boston School OirU of American 



A 















AGE AT LAS! 


BIBTHDAY. 






-^ 




YBS. 


10 Yrs. 


11 


Yrs. 


12 Yrs. 


13YBS. 




, cent 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per c nt. 


No. 


Per cent. 






- 


• - 


- 


- 


- 


- 


- 


- 


1 


.32 




- 


' - 


„ 


~ 


: 


_ 


- 


1 


.32 


1 


.32 






— 


— 


— 


— 


- 


— 


- 


1 


.32 


2 

8 


.65 

.97 






^ 


„ 


„ 


„ 


— 


_ 


_ 


1 


.32 






. 


- 


- 


- 


— 


1 


.34 


4 


1.29 


13 


4.23 






« 


— 


. 


- 


_ 


1 


.34 


4 


1.29 


18 


5.86 






. 


- 


. 


- 


- 


- 


_ 


12 


3.88 


32 


10.43 






- 


- 


- 


- 


- 


1 


.34 


16 


5.17 


41 


13.36 






. 


— 


~ 


- 


— 


4 


1.38 


33 


10.68 


47 


15.31 






- 


- 


- 


2 


.59 


12 


4.14 


26 


8.43 


35 


11.40 






.30 


— 


. 


4 


1.19 


21 


7.24 


39 


12.65 


39 


12.70 






-. 


- 


- 


16 


4.76 


28 


9.65 


45 


14.56 


23 


7.49 






.30 


5 


1.55 


11 


3.27 


33 


11.38 


39 


12.65 


19 


6.19 






— 


6 


1.86 


31 


9.23 


41 


14.13 


29 


9.37 


19 


6.19 






.18 


17 


5.26 


43 


12.80 


36 


12.41 


33 


10.68 


7 


2.28 






.07 


23 


7.12 


55 


16.37 


40 


13.79 


13 


4.21 


4 


1.30 






.51 


38 


11.76 


58 


17.26 


30 


10.34 


7 


2.27 


1 


.32 






.83 


65 


17.03 


44 


13.10 


25 


8.62 


3 


.97 


- 


- 






.68 


59 


18.27 


35 


10.42 


8 


2.76 


1 


.32 


1 


.32 






.39 


60 


18.58 


19 


5.65 


6 


2.07 


2 


.64 


1 


.32 






.87 


25 


7.74 


13 


3.87 


1 


.34 


- 


— 


_ 


— 






.91 


24 


7.43 


3 


.89 


1 


.34 


— 


_ 


_ 


. 






,99 


5 


1.55 


2 


.59 


- 


— 


_ 


- 


_ 


- 


1 




.44 


3 


.93 


- 


- 


- 


_ 


_ 


- 


- 


- 






.77 


1 


.31 


— 


- 


- 


- 


_ 


- 


_ 


- 






48 


1 


.31 


- 


- 


- 


_ 


_ 


- 


- 


- 






30 


1 


.31 


- 


- 


1 


.34 


- 


- 


- 


- 






- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 








323 




336 


1 


290 




809 




307 




6 




















Digitized by 


Goc 


»gle 





i»5 J Parentage, 



>. 




— 


















1 




14TES. 


15 Ybb. 


11 


TB3. 


17 Yes. 


18TE8. 




Kor 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent 


No. 


Per cent. 








"Z 






















. 70 


"■__ _ 


_ 


_ 


_ 


-t 


_ 


„ 


„ 


„ 


__ 


. 69 


— - 


- 


- 


— 




_ 


1 


.59 


- 


- 


. 68 


"- 1 


.34 


2 


.78 


3 


1.26 


2 


1.19 


3 


2.54 


. 67 


" : 1 


.34 


5 


1.96 


. 4 


1.68 


4 


2.38 


1 


.85 


. 66 


"- 3 


1,02 


7 


2.74 


14 


5.88 


8 


4.76 


6 


5.09 


. 65 


- 13 


4.48 


18 


7.06 


20 


8.40 


15 


8.93 


18 


12.26 


. 64 


: 15 


5.17 


27 


10.59 


33 


13.86 


31 


18.46 


8 


6.78 


. 63 


, - ; 34 


11.72 


37 


14.51 


46 


19.33 


34 


20.24 


21 


17.80 


. (;2 


' - . 43 


14.83 


55 


21.57 


33 


13.86 


24 


14.29 


26 


22.03 


. 61 


( 66 


22.76 


45 


17.65 


30 


12.60 


18 


10.72 


17 


14.40 


. 60 


" J 45 


15.51 


32 


12.55 


25 


10.50 


16 


9.52 


10 


8.47 


. ^^9 


"r 35 


12.07 


16 


6.28 


18 


7.56 


8 


4.76 


5 


4.24 


. 5S 


2- 17 


5.86 


9 


3.53 


8 


3.36 


6 


3.58 


2 


1.69 


. 57 


21 8 


2.76 


- 


- 


4 


1.68 


1 


.59 


1 


.85 


. 56 


31 4 


1.38 


2 


.78 


- 


- 


- 


- 


- 


- 


. 55 


,4; 6 


1.72 


- 


- 


- 


- 


- 


- 


- 


- 


. 54 


- 


- 


- 


- 


- 


- 


— 


- 


— 


. 53 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 52 


^2J- 


» 


-. 


— 


— 


— 


» 




~ 


— 


. 51 


^2i- 


- 


- 


- 


- 


- 


. 


- 


- 


- 


. 50 


^1!- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 49 




- 


- 


- 


- 


- 


— 


- 


- 


- 


— 


. 48 




— 


— 


— 


— 


— 


— 


— 


-" 


— 


— 


. 47 
. 46 


1( 


— 


- 


— 


- 


- 


- 


- 


- 


— 


— 


. 45 
. 44 
. 43 
. 42 


• _ _ 


- 


_ 


_- 


_ 


_ 


_ 


- 


- 


_ 


J 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 41 


* - - 


- 


- 


- 


- 


— 


- 


- 


- 


- 


. 40 


• 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 39 


' _ _ 


- 


- 


- 


- 


— 


- 


- 


- 


- 


. 38 





- 


- 


- 


- 


- 


- 


- 


- 


- 


. . 37 


33-:- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 36 

. 35 

. .34 


= _ 


- 


- 


- 


- 


- 


- 


- 


- 


- 


* 


290 




255 




238 




168 




118 







Digitized by 



Google 



». 13. 


—Shomng WeigUa of Boston School Girls. 


Whole Number of Observations^ 


AGE AT LAST BIRTHDAY. t 

J 


\ 


• TBS. 


10 Ybs. 


11 


Trs. 


18 Ym. 


18 Yr8. 


J 


;-cent. 


No. 


Percent 


No. 


Per cent 


No. 


Per cent 


No. 


Per cent 


No. 


Percent 


J 

1 
1 

t 


i _ 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


1 _ 

i - 

1 


— 


— 


- 


- 


- 


- 


1 


.11 


1 


.12 




- 


~ 


•" 


— 


- 


- 


- 


1 


.11 


1 
1 


.12 
.12 


[ 
1 


— 


» 


— 


— 


— 


. 


. 


1 


.11 


1 


.12 




_ 


. 


. 


. 


_ 


_ 


_ 


3 


.32 


6 


.60 




— 


. 


. 


~ 


. 


- 


. 


3 


.32 


4 


.48 




. 


_ 


. 


- 


_ 


1 


.09 


3 


.32 


13 


1.67 




. 


— 


. 


- 


. 


1 


.09 


6 


.64 


24 


2.89 




_. 


. 


^ 


. 


. 


2 


,21 


10 


1.07 


20 


2.41 


\ 


- 


1 


.08 


1 


.09 


4 


.43 


5 


.63 


34 


4.09 


I 


. 


1 


.08 


3 


.27 


6 


.53 


17 


1.82 


64 


7.71 




_ 


— 


. 


1 


.09 


6 


.64 


18 


1.92 


54 


6.61 




. 


2 


.17 


2 


.18 


4 


.43. 


31 


3.32 


70 


8.43 




.07 


. 


_ 


5 


.46 


18 


1.92 


63 


6.66 


79 


9.52 




_ 


1 


.08 


11 


1.01 


32 


3.42 


79 


8.46 


89 


10.71 




„ 


5 


.43 


9 


.83 


36 


3.86 


101 


10.80 


73 


8.79 




. 


3 


.26 


20 


1.84 


56 


6.98 


112 


11.97 


72 


8.67 


i 


.31 


8 


.69 


45 


4.13 


95 


10.14 


102 


10.91 


83 


10.00 


1 


.64 


36 


3.13 


83 


7.62 


130 


13.89 


129 


13.79 


66 


7.83 




1.00 


62 


4.62 


166 


14.32 


131 


14.00 


109 


11.66 


34 


4.09 




3.62 


141 


12.27 


173 


16.89 


150 


16.02 


76 


8.13 


24 


2.89 




0.62 


226 


19.66 


237 


21.76 


130 


13.89 


49 


6.24 


14 


1.68 




!0.24 


286 


24.80 


183 


16.80 


90 


9.61 


20 


2.14 


4 


.48 




>6.33 


223 


19.41 


113 


10.38 


33 


3.52 


6 


.63 


1 


.12 




}1.17 


112 


9.75 


37 


3.40 


12 


1.28 


1 


.11 


- 


- 




.2.16 


45 


3.92 


7 


.64 


. 


— 


~ 


— 


_. 


— 




2.62 


7 


.61 


2 


.18 


- 


- 


- 


- 


— 


- 




.54 


1 


.08 


1 


.09 


— 


- 


- 


- 


- 


- 






1,149 




1,089 




936 




936 




830 












- 










Digitized by ' 


Goo< 


gle 





, Irre^[>ective of NaJtionaXUy 


r. 














14TB8. 


15 TBS. 


16TB8. 


17 TE8. 


18 Tm, 
























POUNDS. 


—Ho. 


Per cent. 


No. 


Per cent 


No. 


Per cent. 


No. 


Per cent. 


No. 


Percent. 








. 


_ 


^ 




. 


_ 


1 


.64 


218 to 222 


- 


- 


- 




. 


- 


- 


- 


- 


- 


214 to 218 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


210 to 214 


N< 1 


.14 


- 


~ 


1 


.28 


— 


- 


• 


— 


206 to 210 


_ 


. 


. 


. 


. 


— 


. 


- 


— 


— 


202 to 206 


— 


~ 


— 


~ 


— 


— 


- 


— 


- 


~ 


198 to 202 


- - 


— 


- 


- 


- 


- 


- 


- 


- 


. 


194 to 198 


• . 


~ 


~ 


. 


. 


- 


. 


. 


- 


- 


190 to 194 


- 


» 


— 


. 


- 


— 


- 


- 


- 


- 


186 to 190 


- ~ 


- 


. 


. 


. 


— 


. 


- 


. 


— 


182 to 186 


" — 


— 


- 


- 


1 


.28 


- 


- 


- 


— 


178 to 182 




.. 


— 


- 


— 


— 


1 


.43 


1 


.64 


174 to 178 


• . 


— 


— 


— 


— 


- 


- 


— 


— 


— 


170 to 174 


. 


_ 


. 


. 


— 


— 


- 


- 


1 


.64 


166 to 170 


• 1 


.14 


1 


.22 


~ 


- 


- 


~ 


— 


~ 


162 to 166 


^ 


- 


. 


. 


1 


.28 


3 


1.29 


- 


_. 


168 to 162 


2 


.29 


1 


.22 


- 


. 


1 


.43 


— 


. 


154 to 168 


• 1 


.14 


1 


.22 


2 


.56 


- 


— 


- 


— 


150 to 154 


2 


.29 


. 


— 


1 


.28 


2 


.86 


. 


. 


146 to 160 


- 


~ 


4 


.87 


1 


.28 


3 


1.29 


4 


2.60 


142 to 146 


4 


.59 


3 


.66 


4 


1.13 


8 


3.43 


1 


.64 


138 to 142 


5 


.74 


9 


1.96 


13 


3.68 


10 


4.30 


6 


3.87 


134 to 138 


2 


.29 


9 


1.96 


15 


4.25 


10 


4.30 


11 


7.09 


130 to 134 


12 


1.80 


10 


2.18 


24 


6.80 


14 


6.01 


9 


6.81 


126 to 130 


12 


1.80 


17 


3.70 


26 


7.08 


22 


9.44 


16 


10.32 


122 to 126 


18 


2.66 


34 


7.41 


36 


9.90 


16 


6.87 


9 


6.81 


118 to 122 


34 


6.04 


31 


6.76 


33 


9.36 


16 


6.87 


10 


6.45 


114 to 118 


40 


6.92 


44 


9.58 


30 


8.60 


34 


14.16 


26 


16.13 


110 to 114 


64 


9.48 


60 


10.90 


38 


10.76 


38 


16.31 


10 


6.46 


106 to 110 


67 


8.44 


70 


15.26 


37 


10.48 


20 


8.61 


22 


14.20 


102 to 106 


78 


11.65 


62 


13.60 


29 


8.22 


11 


4.72 


16 


9.68 


98 to 102 


72 


10.66 


33 


7.19 


26 


7.36 


11 


4.72 


9 


6.81 


94 to 98 


1 70 


10.37 


29 


6.32 


14 


3,96 


7 


3.00 


2 


1.29 


90 to 94 


62 


9.18 


17 


3.70 


14 


3.96 


1 


.43 


2 


1.29 


86 to 90 


60 


.7.41 


17 


3.70 


3 


.85 


4 


1.71 


1 


.64 


82 to 86 


60 


7.41 


7 


1.52 


4 


1.13 


. 


. 


. 


- 


78 to 82 


12 


1.80 


7 


1.52 


1 


.28 


1 


.43 


. 


. 


74, to 78 


16 


2.22 


3 


.65 


1 


.28 


- 


— 


-. 


— 


70 to 74 


7 


1.03 


. 


. 


- 


- 


— 


. 


. 


. 


66 to 70 


3 


.44 


— 


. 


. 


- 


. 


. 


— 


— 


62 to 66 


; 1 


.14 


- 


— 


— 


- 


— 


- 


- 


. 


68 to 62 


. 


- 


. 


. 


- 


. 


_ 


— 


. 


. 


64 to 68 


. — 


- 


. 


. 


~ 


~ 


. 


- 


. 


. 


60 to 64 


- 


_ 


_ 


_ 


— 


- 


. 


. 


_ 


. 


46 to 60 


- 


- 


_- 


. 


. 


- 


_ 


— 


_ 


— 


42 to 46 


_ 


- 


_. 


. 


. 


. 


_ 


. 


«. 


. 


38 to 42 


. 


- 


._ 


_ 


. 


'- 


- 


— 


. 


. 


34 to 38 


- 


- 


— 


— 


- 


- 


. 


- 


- 


— 


30 to 34 


- 




- 




- 




- 




- 




26 to 30 


S676 


459 


363 


233 


165 
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Table No. 15.- 


-Shovnng Weights of Boston School Girls of Irish Pc 




^^ AGE AT LAST BIRTHDAY. 




9 Yss. 


10 Yes. 


11 Yes. 


la yrs. 


13 Yks. 


] 


J cent. 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent. 


No. 


Per cent. 


1 


- 


- 


- 


"■ 


- 


- 


- 


- 


- 


"" 


1 


- 


- 


- 


- 


- 


1 


.29 


2 


.65 


1 

2 
1 
3 


.36 

.72 

.36 

1.08 






^^^H 


- 


_ 


— 


_ 


— 


1 


.29 


2 


S5 


6 


2.16 






^^^^M 


_ 


_ 


_ 


_ 


^ 


1 


.29 


2 


.65 


9 


3.23 






^^^H 


- 


_ 


— 


- 


— 


1 


.29 


4 


1.30 


11 


3.95 






^^^^M 


-. 


_ 


_ 


__ 


_ 


« 


_ 


5 


1.62 


19 


6.83 






^^^H 


- 


_ 


_ 


- 


_ 


. 


_ 


11 


3.58 


26 


9.35 






^^^H 


_ 


- 


— 


_ 


- 


3 


.88 


11 


3.58 


32 


11.51 






^^^H 


- 


1 


.24 


_ 


- 


9 


2.67 


24 


7.81 


28 


10.07 






^^^H 


- 


1 


.24 


1 


.26 


12 


3.52 


34 


11.07 


26 


9.35 






^^"^ 


- 


- 


_ 


4 


1.05 


22 


6.47 


33 


10.74 


24 


8.63 






1 


.21 


2 


.48 


13 


3.43 


32 


9.41 


35 


11.40 


34 


12.23 






^^^^ 


.21 


12 


2.88 


30 


7.91 


44 


12.94 


42 


13.68 


24 


8.63 






^^^^^ 


.62 


19 


4.57 


65 


17.15 


53 


15.59 


41 


13.35 


14 


5.03 






^^V4 


4.12 


46 


11.06 


62 


16.36 


61 


17.94 


28 


9.12 


9 


3.23 






^^V 1 


1.11 


90 


21.63 


90 


23.74 


53 


15.59 


25 


8.14 


6 


2.16 






^^H 


0.37 


105 


25.24 


60 


15.83 


32 


9.41 


5 


1.63 


2 


.12 






^^m 


5.92 


81 


19.47 


39 


10.29 


12 


8.53 


2 


.65 


1 


.36 






^^H J 
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